Zinc treatment modulates hematological and morphological changes in rat erythrocytes following arsenic exposure.
The aim of this study was to understand the effects of zinc supplementation on antioxidant defense systems, hematological indices, and erythrocyte morphology in conditions of chronic arsenic toxicity. Male Wistar rats were segregated into four groups: control, arsenic treated, zinc supplemented, and arsenic + zinc treated. The animals in the arsenic-treated group were given arsenic orally in drinking water in the form of sodium arsenite at a dose level of 100 mg L-1, and zinc was administered to zinc-treated animals in the form of zinc sulfate orally in drinking water at a dose level of 227 mg L-1. The animals were subjected to different treatments for a period of 12 weeks, and various investigations were undertaken that included serum zinc content, activity of antioxidant enzymes, and hematological indices. Further, scanning electron microscopic (SEM) studies were performed to assess morphological changes in erythrocytes. Arsenic treatment significantly reduced serum zinc concentrations, which, however, were restored to near-normal levels upon zinc supplementation. The activities of enzymes involved in antioxidant defense systems were altered in the erythrocyte lysates of arsenic-treated rats, which interestingly revealed a significant improvement upon simultaneous zinc supplementation. A significant reduction in the counts of total leukocytes, neutrophils, and lymphocytes was observed following arsenic intoxication, which came back to near control levels following zinc supplementation. Also, protective effects of zinc were evident from SEM that revealed maintenance of topographical appearances of erythrocytes in conditions of arsenic toxicity. Thus, this study clearly shows the protection afforded by zinc on erythrocytes during arsenic-induced toxicity.